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(57) ABSTRACT

An opening 3a 1s formed 1 a part of a high strength base
plate S for providing electroconductive contact units, and a
holder hole forming member 7 made of plastic material 1s
filled into the opening via an insulating film 6. Holder holes
2 are formed 1n the holder hole forming member, and a coil
spring 8 and electroconductive needle members 9 and 10 are
installed i each holder hole. Because the proportion of the
reinforcing material in the thickness of the holder 1s so high
that the contact probe holder can be made almost as strong
as the high strength base plate. Thus, even when the thick-
ness ol the holder 1s minimized, the mechamical strength of
the holder can be ensured as opposed to the conventional
arrangement including a simply insert molded metallic
member, and the holder can be made even thinner.

18 Claims, 8 Drawing Sheets
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PLANAR ELECTROCONDUCTIVE
CONTACT PROBE HOLDER

TECHNICAL FIELD

The present invention relates to an electroconductive
contact probe holder for an electroconductive contact probe

that can be used for testing components associated with
semiconductor devices.

BACKGROUND OF THE INVENTION

Various tests that are conducted on components associated
with semiconductor devices include a burn-in test that
involves application of a voltage for a prolonged period of
time (from a few hours to tens of hours) at a high tempera-
ture (approximately 150° C.). Because conducting a burn-in
test on a package level 1s not eflicient, 1t 1s more desirable to
carrying out a burn-in test of a water level (by using a wafer
having a diameter of 200 mm, for instance). In such a water
level burn-in test, an electroconductive contact probe
capable of simultaneously accessing a plurality of points 1s
required.

Each contact unit that 1s used in the electroconductive
contact probe 1s desired to have a structure that can accom-
modate variations in the height of the electrodes on the water
by applying the needle member to the corresponding elec-
trode 1n a resilient manner, and such an example 1s illustrated
in FIG. 8. As shown 1n the drawing, a stepped holder hole
2 1s formed across the thickness of a support member 21 1n
the form of a plate member, and an electroconductive needle
member 23 1s recerved 1n a small diameter hole 2a of each
holder hole 2 so as to be moveable 1into and out of the holder
hole 2 while a large diameter hole 26 of the holder -

hole 2
receives an electroconductive coil spring 24. The needle
member 23 1s provided with a radial flange 23a received in
the large diameter hole 26 and one end of the coil spring 24
1s wrapped around a stem portion 235 extending from the
radial flange 23a so that the needle member 23 1s resiliently
urged by the coil spring 24. The other end of the coil spring
24 resiliently engages a corresponding terminal 25a of a
circuit board 25 placed over the support member 21. These
terminals 25aq are connected to an electric circuit of the
testing device.

By arranging such electroconductive contact units in the
support member 1n a mutually parallel relationship, a contact
probe capable of simultaneously accessing a plurality of
points can be obtained. By applying the tip of each needle
member 23 of the contact probe to the corresponding
clectrode 26a of the water 26 (object to be tested) so that the
clectric testing on a water level can be carried out.

To simultaneously access a plurality of electrodes 26a on
a waler 26, 1t 1s necessary that a same number of electro-
conductive contact units are provided in the support member
in the same arrangement as the electrodes 26a on the wafer
26. Thus, a contact probe may be required to have a large
number of contact units in a highly dense arrangement 1n a
planar support member. However, owing to the combined
pressure from the contact umits, the positional accuracy of
the contact units could be impaired owing to the warping or
other deformation of the support member. In such a case, the
positional errors in the contact points may create a serious
problem.

As a countermeasure against such a problem, 1t 1s pro-
posed 1n Japanese patent application 2000-33443 by the
same applicant to incorporate a metallic reinforcing member
in the support member made of plastic material by 1nsert
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molding. Such an example 1s illustrated 1n FIG. 9. Small
diameter holes are formed 1n a support member 28 1ncor-
porated with a reinforcing member 27, and each receive a
stem portion of one of a pair of electroconductive needle
members 28, both of which are intended to be moveable, so
as to be moveable 1nto and out of the hole. The coil spring
30 and the other electroconductive needle member 29 are
provided in a large diameter hole and a stepped hole
provided 1n the remaiming plastic support members 32 and
33 which are laminated one over another. According to this
arrangement, owing to the increased mechanical strength of
the support member 28 by virtue of the reinforcing member
277, positional errors such as those mentioned above can be
avoided.

However, as the frequency of the test signals rises, the
contact probe 1s required to be adapted to such high fre-
quency signals. It can be accomplished by reducing the total
length (length of the signal path), and it requires the thick-
ness of the support member (axial length of the contact
probe) to be reduced accordingly. As it means a decrease in
the thickness of both the support member and reinforcing
member, the mechanical strength of the support member
may be undesirably reduced.

When the support member 1s formed with plastic material
and isert molded with a reinforcing member as described
above, the thickness of the plastic material that covers the
reinforcing member has to be reduced. Therefore, as the
thickness of the support member 1s reduced, the proportion
of the plastic material 1n the overall thickness of the support
member tends to be increased, and this imposes a limit to an
clfort to minimize the thickness of the support member.

BRIEF SUMMARY OF THE

INVENTION

In view of such problems of the prior art, a primary object
of the present invention 1s to provide a contact probe holder
that can be reduced in thickness without compromising the
mechanical strength thereof.

A second object of the present invention 1s to provide a
contact probe holder that can ensure a high level of posi-
tional precision to the contact points while simplitying the
manufacturing process.

A third object of the present invention 1s to provide a
contact probe holder that 1s favorable in terms of both
clectric and mechanical properties.

According to the present invention, at least most of the
objects can be accomplished by providing an electrocon-
ductive contact probe holder for supporting a plurality of
contact unmits for contacting an object, comprising: a base
plate member made of a first material and provided with an
opening therein; and a holder hole forming member made of
a second material and filled 1n said opening substantially
without extending outside said opening; a plurality of holder
holes being passed across a thickness of said holder hole
forming member each for receiving a contact unit therein.

When metallic member 1s simply insert molded 1n plastic
material accordmg to the conventional arrangement, the
plastlc material 1s prevented from coming ofl from the
opening by being connected by the plastic material on the
front and back sides of the metallic member, but the thick-
ness of the metallic member 1s reduced by the thickness of
the plastic material on the front and back sides of the
metallic member. On the other hand, according to the
present invention, because the holder hole forming portion
1s required to occupy only the interior of the opening, and the
thickness of the holder can be made equal to the thickness
of the high strength support member, and a required
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mechanical strength can be achieved without any difficulty.
In particular, because the holder holes for the contact probe
can be formed 1n material suitable for forming such holes
and a high positional accuracy can be achieved, the holder
1s highly suitable for use 1n contact probes for testing highly
integrated chips.

If said first material comprises a member selected from a
group consisting of metallic material, semiconductor mate-
rial, ceramic material and glass material, and said second
material comprises a plastic matenial, the contact probe
holder becomes favorable 1n terms of both electric and
mechanical properties, and a high level of positional preci-
sion can be ensured to the contact points while simplifying
the manufacturing process.

In particular, film made of such material that promotes
bonding and/or electric msulation between said holder hole
forming member and said base plate may be formed over an
inner circumierential surface of said opening. Thereby, the
freedom of selection of the materials for the various parts of
the contact probe can be increased. If an engagement feature
1s formed on an 1ner circumierential surface of said open-
ing, the holder hole forming member can be firmly secured
in the opening. If said base plate member 1s made of a silicon
waler, the engagement feature may comprise an inwardly
directed rnidge formed by anisotropically etching said inner
circumierential surface of said opening.

If a stress relieving opening 1s formed 1n a part of the base
plate adjacent said opeming having said holder hole forming,
portion filled therein, the deformation of the holder hole
forming portion which his not desirable for ensuring the
high precision of the contact points can be avoided even
when a relative diflerence i deformation exists between the
holder hole forming portion and base plate owing to the
difference in thermal expansion or aging.

BRIEF DESCRIPTION OF THE

DRAWINGS

Now the present invention 1s described in the following
with reference to the appended drawings, 1n which:

FIG. 1 1s a plan view of a contact probe holder for use in
a contact probe unit embodying the present invention;

FIG. 2 1s a fragmentary longitudinal sectional view of the
contact probe unit taken along line II—II of FIG. 1;

FIG. 3a 1s a fragmentary longitudinal sectional view of
the mode of forming openings in the high strength support
member:

FIG. 3b 15 a view showing the insulating film formed over
the high strength support member;

FI1G. 3¢ 1s a view showing the holder hole forming portion
filled 1n the opening of the base plate;

FIG. 3d 1s a view showing the support member formed
with the holder holes;

FIG. 4 1s a view showing the mode of assembling the coil
springs and needle members 1n the contact probe holder;

FIG. 5 1s a view similar to FIG. 2 showing a second
embodiment of the present invention;

FIG. 6 1s a view smmilar to FIG. 5 showing a third
embodiment of the present invention;

FI1G. 7a 1s a view similar to FIG. 3a showing a projection
formed 1n the opening;

FI1G. 7b 1s a view similar to FIG. 34 showing the installed
state of the holder hole forming portion;

FIG. 8 1s a fragmentary longitudinal sectional view of the
conventional contact probe; and

FIG. 9 1s a fragmentary longitudinal sectional view of the
conventional contact probe.
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DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

T

FIG. 1 1s a plan view of a holder 1 for electroconductive
contact units 1 a contact probe embodying the present
invention. When the object to be tested consists of an 8-inch
waler, for instance, the holder 1 may consist of a disk having
a diameter of eight inches (approximately 200 mm). An
8-inch wafter typically produces tens to hundreds of semi-
conductor chips. A 12-inch water (approximately 300 mm)
typically produces thousands of semiconductor chips.

Referring to FIG. 1, the holder 1 for an electroconductive
contact probe 1s circular 1n shape in plan view similarly as
the waler that 1s to be tested, and 1s provided with a plurality
of holder holes 2 for receiving a plurality of electroconduc-
tive contact units at positions that correspond to the elec-
trodes of the chips formed in the water as 1s the case with the
prior art. In the drawing, the holder holes 2 are illustrated 1n
a somewhat exaggerated manner, and are smaller 1n number
than actually are.

FIG. 2 1s a fragmentary longitudinal sectional view taken
along line II—II of FIG. 1 showing exemplary electrocon-
ductive contact units embodying the present invention. As
shown 1n FIG. 2, three base plates 3, 4 and 5 having a same
shape as seen in the plan view of FIG. 1 are layered as an
upper, middle and lower layer so as to form a three-layered
holder 1 for an electroconductive contact probe.

The base plates 3, 4 and 5 may be all made of a same
material, and the mode of preparing a base plate 3 1s
described 1n the following with reference to FIG. 3. With
reference to FIG. 3a, opemings 3a are formed mn a high
strength base plate 5 by etching, laser, blanking or other
mechanical process so as to correspond to the individual
chips 1n the water that 1s to be tested. The high strength
material for the base plate 5 may consist of metallic material
having a low coetlicient of thermal expansion such as invar
and covar. If desired, the base plate may be made of ceramic,
glass, silicon or other semiconductor or composite material
having a desired mechanical properties.

Referring to FIG. 3b, relatively thin film 6 (tens or
hundreds of um thick) made of such material as insulating
plastic material 1s coated on the surface of the high strength
base plate 5 having the openings Sa. The possible methods
ol coating may include calendar process, extrusion, immer-
s10m, spraying, spreading and electrostatic deposition. Refer-
ring to FIG. 3¢, a holder hole forming portion 7 made of
plastic material or the like that 1s suitable for machining or
otherwise forming the holder holes for the contact probe 1s
filled into each of the openings 5a. The film 6 demonstrates
a high bonding strength with respect to the plastic matenal.
By providing such film 6 on the iner circumierential
surface of each opening 5a, the high strength base plate 5
and the plastic holder hole forming portions 7 filled 1n the
openings 6a can be firmly joined to each other.

Referring to FIG. 3d, a plurality of holder holes 2 for
contact units are formed 1n each holder forming portion 7 so
as to correspond to each individual chip.

As shown in FIGS. 2 and 4, the base plate 5 1s formed with
a plurality of stepped holes each including a small diameter
hole 2a and a large diameter hole 26 that are disposed
coaxial to each other. The other base plates 3 and 4 are
formed with a plurality of straight holes 2¢ and 2d each
having a same diameter as the large diameter hole 25. Each
holder hole 2 1s formed jointly by the corresponding stepped

hole (2a and 2b) and straight holes (2¢ and 2d).
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The base plates 3, 4 and 5 are held in position in the
laminated state as illustrated 1n FIG. 2 by using threaded
bolts or the like not shown 1n the drawing.

The use of threaded bolts for securing the laminated
assembly allows the assembly to be taken apart and reas-
sembled with ease for maintenance and other purposes.

Referring to FIG. 4, the conductive part of each contact
unit comprises an electroconductive coil spring 8 and pair of
clectroconductive contact needle members 9 and 10 pro-
vided on either end of the coil spring 8 with their free ends
directed away from each other. One of the (or the lower)
needle members 9 comprises a needle portion 94 having a
pointed end that 1s directed downward in the drawing, a
flange portion 96 having an enlarged diameter as compared
with the needle portion 9a and a boss portion 9¢ projecting
from the flange portion 956 away from the needle portion 9a
(upward) all of which are disposed coaxial to one another.
The other (or the upper) needle member 10 comprises a
needle portion 10a having a pointed end that 1s directed
upward 1n the drawing, a boss portion 105 having a smaller
diameter than the needle portion 10a and a stem portion 10c¢
projecting from the boss portion 105 away from the needle
portion 10a (downward) all of which are again disposed
coaxial to one another.

The co1l spring 8 comprises a closely wound portion 8a in
a lower part thereof and a coarsely would portion 86 1n an
upper part thereot as seen in FIG. 4. The boss portion 9¢ of
one of the needle member 9 fits 1nto a coil end defined by the
closely wound portion 8a, and the boss portion 105 of the
other needle member 10 fits 1nto the other coil end defined
by the coarsely wound portion 8b. These boss portions 95
and 10c may be engaged by the corresponding ends of the
coil spring 8 by virtue of the winding force of the coil spring
or by solder. When solder 1s used, the it between the boss
portions 96 and 10¢ and the corresponding coil ends may be
a loose one.

In the nstalled state of the coil spring 8 and electrocon-
ductive needle members 9 and 10 shown 1n FIG. 4, when the
coil spring 8 1s unstressed and extends by the natural length
thereot, the free end of the stem portion 10c substantially
comncides with the end of the closely wound portion 8a
adjoimning the coarsely wound portion 8b5. Thereby, as the
coil spring 8 curves as i1t 1s compressed during use for
testing, the closely wound portion 8a comes 1nto contact
with the stem portion 10c¢ so that the electric signal con-
ducted between the two needle members 9 and 10 1s allowed
to flow through the closely wound portion 8¢ and stem
portion 10c¢ without flowing through the coarsely would
portion 8b. Thereby, the electric signal 1s allowed to flow
axially or straight between the two needle members 9 and
10, and this makes the contact unit highly desirable for the
testing of new generation chips involving high frequencies.

The integrally joined assembly of the coil spring 8 and
clectroconductive needle members 9 and 10 1s installed 1n
the base plates (3, 4 and 5) by introducing 1t into the holder
hole 2 as indicated by the arrow 1n FIG. 4. The contact unit
may be used 1n an 1nverted orientation as 1llustrated in FIG.
4, as opposed to the orientation illustrated 1n FIG. 2. Even
in such a case, by installing the assembly of the coil spring
8 and electroconductive needle members 9 and 10 as 1llus-
trated 1n FIG. 4, the assembly 1s prevented from coming ofl
from the holder hole 2 by the flange portion 95 of one of the
needle members 9 being engaged by the shoulder defined
between the small diameter hole 2a and large diameter hole
2b.

In the installed state illustrated in FIG. 2, a circuit board
11 of the testing device 1s attached to the lower side of the

10

15

20

25

30

35

40

45

50

55

60

65

6

contact probe, for instance by using threaded bolts with the
stepped diameter hole of the holder 1 facing up and the
straight hole of the holder hole 2 facing down. The circuit
board 11 1s provided with terminals 11a at positions corre-
sponding to the needle members 10. In the installed state
illustrated 1n FIG. 2, the needle portion 10a of each needle
member 10 engages the corresponding terminal 11a, and this
prevents the assembly consisting of the coil spring 8 and
needle members 9 and 10 from coming off {from the holder
hole 2 with the straight hole facing downward.

As shown 1n FIG. 2, the needle portion 9a of the upper
needle member 9 projects upward. By applying the contact
probe toward a water 26 to be tested as indicated by the
arrow 1n the drawing until the needle portions 9a come nto
contact with the corresponding electrodes 26a and the
needle portions 9a and 10 are resiliently engage the corre-
sponding electrodes 26a and terminals 11a. The waler 26
can be electrically tested by using the contact probe 1n this
mannet.

This arrangement enables the main component of the
contact probe holder to be made of high strength base plates
3, 4 and 3, and the holder 1 may be provided with a level of
mechanical strength comparable to the metallic material that
1s used for the high strength base plates 5. Forming the film
6 on the high strength base plate 5 can be most easily carried
out by coating the film 6 over the entire surface of the high
strength base plate 3, 4 and 5. If the film 6 1s made of a
highly insulating material, the entire surface of the high
strength base plate 5 will be given with an 1nsulating
property. The film 6 defines a certain thickness on each of
the front and back surfaces of the high strength base plate 5,
but 1t 1s far less than the thickness of the plastic material that
would cover the high strength base plate 5 by 1nsert molding.
Therefore, when a same metallic member having a same
mechanical strength 1s used for the same high strength base
plate 5, the holder made by coating the film 6 over the high
strength base plate 5 can be made thinner than the corre-
sponding holder made by insert molding by the thickness of
the plastic material that would cover the metallic reinforcing,
member for imnsert molding.

This arrangement 1s particularly advantageous when a
relatively thin base plate having a thickness 1n the order of
1 mm 1s used for a large holder (having a diameter 1n the
range of 200 to 300 mm). When the holder 1s made by
simple insert molding, the thickness of the plastic material
covering the remforcing metallic member 1nevitably
accounts for a significant part of the total thickness when the
thickness of the holder 1s as small as 1 mm. It would be
extremely difficult to shave or otherwise remove the plastic
layer to a thickness comparable to that of coated film, and
would sharply increase the manufacturing cost. According to
the present invention, a very thin holder can be made
relatively easily, and a rise 1n the manufacturing cost can be
avoided.

Referring to FIG. 1, a slit 12 1s formed between adjacent
openings 3a of the high strength base plate 5. Each slit 12
extends along each side of each rectangular opening 5a 1n
the 1llustrated embodiment, but may also be formed 1n other
manner, for imnstance as a cross-shaped slit provided centrally
of adjoining corners of the rectangular openings 3a. By
using such an arrangement, even when the contact probe 1s
used 1 a burn-in or other test mvolving an environment
characterized by large variations in temperature and the
frame parts surrounding each opening 3a i1s pushed out
owing to the thermal expansion of the corresponding holder
hole forming portion 7, the slits 12 formed in the high
strength base plate 5 can favorably accommodate the ther-
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mal expansion. Therefore, loss of positional precision of the
contact points of the contact probe for each individual chips
owing to the change in the pitch between the adjoining
holder hole forming portions 7 by thermal expansion can be
avoided. When the outer periphery of the base plate is
retained by a frame member, the thermal expansion of the
holder 1 may cause the holder 1 to warp into a dome shape,
but the slits prevent such warping from occurring. Thus, by
simply providing slits 12, there 1s provided a contact probe
holder that can be used favorably for water level burn-in
tests.

This structure can also be applied to a socket for mounting,
a chip on a circuit board. In a socket of this type, as the
terminals of the chip get denser, the needle members (and
coil springs) on the side of the socket get closer to one
another, and the parts separating the adjacent holder holes 2
in each holder hole forming portion 7 become thinner.
Therefore, when an electrostatic measure 1s required, the
material for the holder hole forming portion 7 1s required to
have a favorably electrostatic property. However, readily
available plastic materials which have a favorable electro-
static property are generally poor 1n electrically insulating
properties. However, by using material having favorable
clectrically insulating properties as the maternial for the film
6, clectric insulation in the holder can be ensured. By using
a material having a favorable electrostatic property for the
holder hole forming portion 7, a required electrostatic prop-
erty can be ensured when the holder holes are densely
arranged. Thus, a suitable material can be used for the holder
hole forming portion 7 according to the particular applica-
tion, and the range of application of the contact probe can be
expanded.

In the foregoing embodiment, the contact probe holder
was provided with a three-layered structure including three
base plates 3, 4 and 5, but may also consist of a single base
plate depending on the size and pitch of the holder holes.
Such a single layered structure is illustrated in FIG. 5. The
base plate 5 shown 1n FIG. 5 may be similar to the base
plates of the previous embodiment, and the parts corre-
sponding to those of the previous embodiment are denoted

with like numerals without repeating the description of such
parts.

The contact probe holder illustrated 1n FIG. 3 1s provided
with holder holes 2 each defined by a stepped diameter hole
formed 1n a single base plate 5, and a coil spring 8 and a pair
of electroconductive needle members 9 and 10 are received
in each holder hole 2. When no significant stroke 1s required
for one of the needle members 9, the coarsely wound portion
86 of the coil spring 8 1s not required to be so long, and the
holder 1 may consist of a single-layered structure including
only one base plate 5. In such a case, the thickness of the
holder 1 can be reduced even further.

Electroconductive contact means on either end of each
coil spring 8 consisted of a pair of needle members 9 and 10
in the foregoing embodiment, but the contact means on
either end of each coil spring 8 facing the circuit board 11
may consist of a coil end 12 (the coil end of the coarsely
wound portion 1n the illustrated embodiment) as illustrated
in FI1G. 6 so as to apply this coil end 12 to the corresponding
terminal 11a. This reduces the number of needle members
that are required, and contributes to the reduction in the
manufacturing cost by minimizing the number of component
parts and the amount of required assembly work. The
embodiment 1llustrated 1n FIG. 6 consists of a single layer
structure corresponding to the embodiment illustrated 1n
FIG. 5, but may also consist of a three layer structure
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8

including three base plates 3, 4 and 5. In such a case also,
the coil ends may be similarly adapted to be applied to the
terminals 1la.

Without regard to 1f the holder consists of a single base
plate or a plurality of base plates or how the structures of the
coil spring and electroconductive contact members may be,
the structure for the base plate according to the present
invention 1s highly eflective in increasing the mechanical
strength of the base plates. For instance, thin mnsulating film
6 can be easily formed by spraying or dipping. Because the
material for the hole forming portion in which the holder
holes are formed may consist of plastic material suitable for
forming such holes, the holder holes 2 can be formed at high
precision without any difliculty, and a base plate having a
generally high mechanical strength can be obtained with the
added advantage of high productivity.

Although the insulating film 6 was formed over the entire
surface of the high strength base plate 5 1n the illustrated
embodiment, it 1s also possible to form film of different
materials on the front and back surfaces of the high strength
base plate 5 and the inner surface of the openings 3a. For
instance, the film on the front and back surfaces of the high
strength base plate 5 may consist of a highly insulating
material while the film on the inner surface of the openming
5a may consist of a material demonstrating a high bonding
force with respect to the holder hole forming portion 7,
rather than a highly insulating property.

As shown in FIG. 7, the openings Sa can be formed in the
high strength base plate 5 by etching, and by conducting
ctching from both directions as indicated by the arrows 1n
FIG. 7a, a ndge 13 that projects radially inward 1n an axially
middle part of the openings and can serve as a means for
preventing the dislodging of the holder hole forming por-
tions 7 can be easily formed. This can be readily accom-
plished by using a base plate made from a silicon water, and
anisotropically etching said inner circumierential surface of
said opening, and no special work 1s required.

By filling the holder hole forming portion 7 1n the opening,
5a, arecess 7a corresponding to the ridge 13 1s formed 1n the
holder hole forming portion 7 as shown 1n FIG. 7b. There-
fore, even when the holder hole forming portion 7 has
shrunk over time, the engagement between the ridge 13 and
recess 7a prevents the dislodging movement of the holder
hole forming portion 7 (the axial direction of the opening
5a), and the holder hole forming portion 7 can be retained
in a reliable fashion.

Thus, according to the present invention, when metallic
material 1s used for the high strength base plate and plastic
material 1s used for the holder hole forming portion, pret-
erably by forming {ilm on the inner circumierential surface
of the opening to enhance a bonding force between the base
plate and holder hole forming portion, there can be obtained
an electroconductive contact probe holder having the high
strength base plate and holder hole forming portions firmly
jomed together without requiring insert molding. This
increases the proportion of the high strength base plate to the
entire thickness of the holder, and the contact probe holder
can be made almost as strong as the high strength base plate.
Thus, the thickness of the high strength base plate can be
minimized, and the favorable property of the material of the
base plate can be favorably utilized. Therefore, even when
the thickness of the contact probe holder 1s reduced, the
reduction 1n the mechamical strength of the holder can be
minimized as opposed to the conventional holder having a
metallic member incorporated therein by msert molding, and
this 1n turns allows the thickness of the holder to be reduced
even further. In particular, because the holder holes for the
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contact probe can be formed 1n material suitable for forming
such holes and a high positional accuracy can be achieved,
the holder 1s highly suitable for use 1n contact probes for
testing highly integrated chips.

By forming film on the inner circumierential surface of
the opening to ensure electric msulation between the base
plate and holder hole forming portion, even when the walls
separating adjacent contact umts get thinner on account of
the increasingly dense population of the contact units and an
clectrostatic measure becomes necessary, 1t 1s possible to
ensure a required level of insulation and use a material
having a favorable electrostatic property for the holder hole
forming portion.

When the opening 1s provided with a ridge or other

projection for preventing the holder hole forming portion
from coming ofl, by filling such material as thermoplastic
resin material in the opening as a holder hole forming
portion, a recess corresponding to the projection 1s formed
in the holder hole forming portion. Thereby, even when the
holder hole forming portion has shrunk over time due to the
difference 1n the thermal expansion coellicient between the
high strength base plate and holder hole forming portion, the

engagement between the projection and recess prevents the

dislodgement of the holder hole forming portion.

When the contact probe 1s used for conducting water level
tests, 1n particular burn-in tests, the deformation of the
holder as a whole owing to the thermal expansion of the high
strength base plate may become too significant to be disre-
garded. This problem can be avoided by providing slits for
accommodating deformation between adjacent openings
that are provided 1n the high strength base plate 1n mutually
parallel relationship. The slits accommodate the thermal
deformation of the high strength base plate, and the posi-
tional accuracy of the contact units with respect to the
individual chips i1n the water can be ensured. When the
holder 1s retained by an outer frame, the slits can prevent the
deformation of the holder mnto a dome-shape which other-
wise could occur.

Although the present mmvention has been described 1in
terms of preferred embodiments thereolf, it 1s obvious to a
person skilled 1n the art that various alterations and modi-
fications are possible without departing from the scope of

the present invention which 1s set forth in the appended
claims.

The invention claimed 1s:

1. An electroconductive contact probe holder for support-
ing a plurality of contact units for contacting an object,
comprising;

a base plate member made of a first material and provided
with an opening therethrough, wherein said first mate-
rial comprises a member selected from a group con-
sisting of metallic material, semiconductor material,
ceramic material and glass material; and

a holder hole forming member made of a second material
and filled 1n said opening substantially without extend-
ing outside said openming;

a plurality of holder holes being passed across a thickness
of said holder hole forming member each for receiving
a contact unit therein.

2. The electroconductive contact probe holder according
to claim 1, wherein said second material comprises a plastic
material.

3. The electroconductive contact probe holder according
to claim 1, wherein a film 1s formed over an inner circum-
terential surface of said opening.
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4. The electroconductive contact probe holder according
to claim 3, wherein said film 1s made of a material that

promotes bonding between said holder hole forming mem-
ber and said base plate.

5. The electroconductive contact probe holder according
to claim 3, wherein said film 1s made of a material that
promotes electric msulation between said holder hole form-
ing member and said base plate.

6. An electroconductive contact probe holder for support-
ing a plurality of contact units for contacting an object,
comprising:

a base plate member made of a first material and provided

with an opening therethrough; and

a holder hole forming member made of a second material
and filled 1n said opening substantially without extend-
ing outside said opening;

a plurality of holder holes being passed across a thickness
of said holder hole forming member each for receiving
a contact unit therein;

wherein a film 1s formed over an inner circumierential
surface of said opening;

wherein an engagement feature 1s formed on the inner
circumierential surface of said opening.

7. The electroconductive contact probe holder according
to claim 6, wherein said base plate member 1s made of a
silicon wafer and said engagement feature comprises an
inwardly directed ridge formed by anisotropically etching
said iner circumierential surface of said opening.

8. The electroconductive contact probe holder according
to claim 6, wherein said film 1s made of a material that
promotes electric msulation between said holder hole form-
ing member and said base plate.

9. An electroconductive contact probe holder for support-
ing a plurality of contact units for contacting an object,
comprising:

a base plate member made of a first material and provided

with an opening therethrough; and

a holder hole forming member made of a second material
and filled 1n said opening substantially without extend-
ing outside said opening;

a plurality of holder holes being passed across a thickness
of said holder hole forming member each for receiving
a contact unit therein;

wherein a stress relieving opening 1s formed adjacent said
opening having said holder hole forming portion filled
therein.

10. An electroconductive contact probe holder for sup-
porting a plurality of contact units for contacting an object,
comprising;

a base plate member made of a first material and provided
with an opening therethrough, wherein a film 1s formed
over an inner circumierential surface of said opening;
and

a holder hole forming member made of a second material
and filled 1n said opening substantially without extend-
ing outside said opening;

a plurality of holder holes being passed across a thickness
of said holder hole forming member each for receiving
a contact unit therein.

11. The electroconductive contact probe holder according
to claim 10, wherein said first material comprises a member
selected from a group consisting of metallic material, semi-
conductor material, ceramic material and glass material.

12. The electroconductive contact probe holder according
to claam 10, wheremn said second material comprises a
plastic material.
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13. The electroconductive contact probe holder according
to claim 10, wherein said film 1s made of a material that
promotes bonding between said holder hole forming mem-
ber and said base plate.

14. The electroconductive contact probe holder according
to claim 10, wherein said film 1s made of material that
promotes electric msulation between said holder hole form-
ing member and said base plate.

15. The electroconductive contact probe holder according
to claim 10, wherein an engagement feature 1s formed on the
inner circumierential surface of said opening.

16. The electroconductive contact probe holder according
to claim 15, wherein said base plate member 1s made of a
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silicon wafer and said engagement feature comprises an
inwardly directed ridge formed by anisotropically etching
said iner circumierential surface of said opening.

17. The electroconductive contact probe holder according
to claim 10, wherein a stress relieving opening 1s formed
adjacent said opening having said holder hole forming
portion filled therein.

18. The electroconductive contact probe holder according
to claim 6, wherein said film 1s made of a material that
promotes bonding between said holder hole forming mem-
ber and said base plate.
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